Potential reproductive conflicts are common in social insects and may occur between and within castes. In multiqueen (polygyne) colonies of ants, reproductive conflicts among coexisting queens may be resolved by aggressive interactions and/or by pheromonal signalling. Pheromonal signals may be directed at workers, which may adjust the reproductive shares of queens behaviourally. Workers are expected to favour a queen that is more likely to be their mother and to produce offspring of close kin to them. We used microsatellite markers to study reproductive partitioning between cobreeding Formica fusca queens in a laboratory experiment where workers received a choice between two queens. We expected queens of this species to communicate their reproductive status by chemical communication, because no aggressive interactions between queens have been observed. We found that queens of different reproductive status (with majority, minority or no production) differed in their cuticular hydrocarbon (CHC) profiles. The fecundity of a queen was associated with worker behaviour; the higher a queen's fecundity, the more attention she received from workers. Our results suggest that a queen fecundity signal is encoded in her CHC profile and acts as a pheromone for workers, which respond to the signal by discriminating between queens.
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The coexistence of two or more mated and potentially breeding females within a colony (polygyny) is common in social Hymenoptera, and especially among ants (Hölldobler & Wilson 1977; Keller 1995) . The permanent coexistence of queens, also known as secondary polygyny, arises through the adoption of reproductive queens into mature colonies (Hölldobler & Wilson 1977 ). An increase in the number of queens is generally associated with a decrease in the individual reproductive output of each queen (Keller & Vargo 1993; Bourke & Franks 1995; Sledge et al. 1996 ; but see Walin et al. 2001) . Consequently, cobreeding queens may come into conflict over sharing reproduction, because each queen is expected to maximize her individual reproduction at the expense of the reproduction of her competitors. Such reproductive conflicts may be resolved by aggressive behaviour and/or by pheromonal signalling (Fletcher & Ross 1985; Keller & Nonacs 1993) .
Aggressive interactions are prevalent in regulating reproductive output of queens in primitively eusocial insects (Hölldobler & Wilson 1990; Keller & Vargo 1993) . However, in many highly eusocial species, aggressive behaviour within permanent queen associations is rare or absent (Heinze 1993; Keller & Vargo 1993) . Colony size may may be critical in determining the switch point for direct communication (aggression) versus indirect (chemical) communication, because the energy invested to control reproduction by aggressive acts increases with colony size (Reeve & Ratnieks 1993) . By using chemical signals, queens avoid the costs in terms of time, energy and injury that occur in repeated conflicts (Ayasse et al. 1995) . This consequence may have led to the evolution of efficient pheromonal queen signals, which characterizes highly eusocial species with large colonies (Ayasse et al. 1995; Ortius & Heinze 1999) . Pheromonal signalling can be mediated by two different mechanisms: a pheromone may act directly on the physiology of cobreeding queens, or workers may use it to regulate the reproductive output of queens (Keller & Nonacs 1993) . The first mechanism seems evolutionarily unstable, because a queen inhibiting the egg production of a competitor might also harm herself (Keller & Nonacs 1993 
